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Research progress in bolting mechanism and theories of fully
grouted bolts in jointed rock masses
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Abstract: Fully grouted bolts are widely applied in rock slope and tunnel engineering. Due to the structural effect
of rock masses, the sliding of the unstable block along the joint plane causes the combined action of axial and
shear forces in the bolt. The bolting theory of jointed rock mass is essentially different from the pull rod model
which takes the bolt as a pure tension element in many respects such as geological features, mechanical
mechanism, failure mode and evaluating method. In the past decades, in order to reveal the bolting mechanism of
fully grouted bolts in jointed rock mass and then to develop the bolting theory and design method, laboratory tests
and theoretical analysis were performed with respect to the stress and deformation performance of jointed rock
bolts, interaction between rock/grout and bolts, failure mechanism of bolts and theoretical approaches. From the
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viewpoint of rock structure controlling the stability, the engineering background and scientific interest of jointed
rock bolting were presented, and the mechanical behavior and deformation response of jointed rock bolts due to
the combined action of tension and shear were investigated in this paper. The bolting mechanism of fully grouted
bolts in jointed rock masses was explored and comparisons between the elastic ground beam model and the
structural mechanic model were carried out. Finally, on the basis of a detailed summary of existing researches, key
problems and development tendency of bolting theory of jointed rock mass were pointed out. The work presented
is to attempted to provide a reference for the understanding of bolting mechanism of jointed rock mass, the
development of bolting theories and the practice of bolting engineering.
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Fig.1 Failure of bolted jointed rock mass
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Fig.2 Resisting forces of a jointed rock bolt
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Fig.3 Transverse deformation of a jointed rock bolt
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Fig.5 Failure modes of a jointed rock bolt
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